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European Union
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cvi42 is qualified as a class lla medical device. It complies with
the requirements of the European Medical Device Directive
93/42/EEC

UDI-DI: 00882916000011

EC |REP

MDD EU Authorized Representative
Philipp Barckow Dipl. MedInf.
Ravenweg 9

14163 Berlin Germany

CH |[REP

CH Authorized Representative
Arazy Group Swiss GmbH
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CAUTION: US Federal law restricts this device to sale by or on the order & Only

of a licensed healthcare practitioner.

© Copyright 2022 Circle Cardiovascular Imaging Inc.

cvi42 is a registered trademark of Circle International Corporation in Canada and/or other countries.
The information contained herein is subject to change without notice. The only warranties for Circle products and services are set

forth in the express warranty statements accompanying such products and services. Nothing herein should be constructed as

constituting an additional warranty. Circle shall not be liable for technical or editorial errors or omissions contained herein.
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1 Regulatory
1.1 Regulatory Information
AGENCY Authorized Representative Approval / Clearance
Reference

Argentina ANMAT LEXEL S.R.L. 256-36
Luis Saenz Pefia 1937
CP1135 CABA, Argentina

Australia TGA ARTG KD&A Pty Ltd 177785
286 Flinders Street
Adelaide SA, 5000 Australia

Brazil ANVISA OPTME IMPORTACAO E EXPORTACAO DE 81118639002
PRODUTOS LTDA - ME
Edificio Times Square
Av. Presidente Vargas, 2121
11° andar - sala 1103
Jardim América - Ribeirdo Preto - SP
ZIP: 14020-260 - Brazil

Chile ISP INSUMEDICAL SPA. N° ANDID / 2283/2021
Importer Address: Oficina 108. Las Condes,
Santiago- Chile

China NMPA Shanghai (Viacert) Product Technology Service NIMR 20172705228
Ltd. Shanghai Chong Ming County Pu Zhen
Zhen Pu Zhen Nan Lu 300-4-101, Shanghai, China

Columbia INVIMA Colmediks 2020DM-0022618
Carrera 25 756

050002 Medellin

Antioquia - Colombia

India CDSCO Taevas Life Sciences Private Limited CIRCLE-CAN/I/MD/004549
H.No: 2-3/AC/83, Aparna County,
Behind Mathrusri Nagar Miyapur,
Hyderabad-500049, India
Japan MHLW ENTORRES 2F 1-82 3 Edobashi BG30200090
Tsu City. Mie Japan 227ADBZX00153000
227ADBZX00157000

WEIEVSERYIYY Biod Medica SDN. BHD. GB7605919-32314
N-12-16, First Subang Mall Jalan
SS15/4G Subang Jaya,
47500
Selangor Darul Eshan, Malaysia
Singapore HSA Pharmeng Technology PTE. LTD. DE0019287
1 Fusionpolis Place, Galaxis,
#03-20, Singapore
138522

South Korea KFDA DANY Trading Co Ltd KCL-BBAA-8279
B120 Penterium 282 Hakui-ro,

Anyang-si, Gyeonggi-do

Dongan-gu 431-810, Korea

Taiwan FDA Yi-An International Ltd, 11F-5 DHA05603258904/MF010798
NO. 91 Hua-Yin Street, Datong District, Taipei,
Taiwan, 10351
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Thailand FDA Tilleke & Gibbins, Supalai Grand Tower, 26th Floor, CAN 6304061
1011 Rama 3 Road, Chongnonsi, Yannawa,
Bangkok 10120, Thailand

United Arab Emirates MOHAP Lifetastic FZ LLC

Dubai Science Park

PO Box 75344 Dubai-UAE

DRCLAS-2019-002545
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2 Measurement Accuracy

2.1 Measurement Accuracy

All the measurements in the software application are direct transfer of the original DICOM data acquired as a result of image
acquisition process. The expected error for the on-screen measurements will be limited to sub pixel matrix size, which divides up

each pixel of the input image into a set of sub pixels, i.e.

A 4

Original Pixel 4 x 4 sub pixel matrix

Depending on the original pixel dimensions and the number of sub pixels used, the accuracy of our measurements will be limited

to each sub pixel dimension.

For example, given an original CT or MR image with an isotropic pixel dimension of 0.4 mm and a sub pixel matrix size of 4 x 4, the
length (min/max/average diameter) accuracy will be limited to £0.05 mm. The accuracy for area and volume will be dependent on

the size and complexity of shape, in addition to the sub pixel matrix size. For example, a 4-pixel diameter circle with isotropic pixel
dimension of 0.4 mm and 1 x 1 sub pixel matrix will have an accuracy of +0.96 mm?.

»
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3 Basic Components and Indication for Use

3.1 Intended Use

cvid2 is intended to be used for viewing, post-processing and quantitative evaluation of cardiovascular magnetic resonance (MR)
images and cardiovascular computed tomography (CT) images in a Digital Imaging and Communications in Medicine (DICOM)
Standard format.

It enables:

e Importing cardiac MR & CT Images in DICOM format.

¢ Supporting clinical diagnostics by qualitative analysis of cardiac MR & CT images using display functionality such as
panning, windowing, zooming, navigation through series/slices and phases, 3D reconstruction of images including
multiplanar reconstructions of the images.

e Supporting clinical diagnostics by quantitative measurement of the heart and adjacent vessels in cardiac MR & CT
images*, specifically signal intensity, distance, area, volume and mass.

e Supporting clinical diagnostics by using area and volume measurements for measuring LV function and derived
parameters cardiac output and cardiac index in long axis and short axis cardiac MR & CTimages.

¢ Flow quantifications based on velocity encoded cardiac MR images including 4D flow analysis

¢ Tissue characterization of cardiac MR Images**

¢ Perfusion analysis of cardiac MR Images**

¢ Strain analysis of cardiac MR images **

o Supporting clinical diagnostics of cardiac CT images including quantitative measurements of calcified plaques in the
coronary arteries (calcium scoring), specifically Agatston and volume and mass calcium scores, evaluation of heart
structures including coronaries, femoral, aortic and mitral values.

¢ Evaluating CT and MR images of blood vessels. Combining digital image processing and visualization tools such as
multiplanar reconstruction (MPR), thin/thick maximum intensity projection (MIP), inverted MIP thin/thick, volume
rendering technique (VRT), curved planner reformation (CPR), processing tools such as bone removal (based on both
single energy and dual energy) table removal and evaluation tools (vessel centerline calculation, lumen calculation,
stenosis calculation) and reporting tools (lesion location, lesion characteristics) and key images). The software package is
designed to support the physician in conforming the presence or absence of physician identified lesion in blood vessels
and evaluation, documentation and follow up of any suchlesions.

cvi42 shall be used by qualified medical professionals, experienced in examining and evaluating cardiovascular MR or CT images,
for the purpose of obtaining diagnostic information as part of a comprehensive diagnostic decision-making process. cvid2 is a
software application that can be used as a stand-alone product or in a networked environment.

The target population for cvi42 is not restricted, however the image acquisition by a cardiac magnetic resonance scanner
may limit the use of the software for certain sectors of the general public.

cvid2 shall not be used to view or analyze images of any part of the body except the cardiac images acquired from a cardiovascular
magnetic resonance or computed tomography scanner.

a4 )

WARNING: *Quantitative analysis is dependent on the quality and correctness of the image
source data.

WARNING: **The Tissue Characterization, Strain and Perfusion modules are not available for
clinical use in the USA.

March 2022 8



User Manual
Version 5.14

WARNING: Software may slow down when other software applications are being run on the same
machine.
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4 Customization

4.1 How to Define a Protocol

4.2 CMR Essentials and CMR Advanced Protocols
4.3 Customize Tools and Working Modules

4.4 Configuring Client Language

4.5 Configuring Smart Series Handling

4.6 Crash Reporter

4.1 How to Define A Protocol

The definition of protocols allows for setting up a workflow according to standardized image acquisition protocols.

0.

. Open the drop-down menu next to Protocol selection n

. Choose Newand type in the protocol name. Hitting the return key will enter the new name and clear thelist

Go to Add and select your modules

Rearrange modules via drag-and-drop

Rename a module with a double LMB click on the name (e.g. change "Tissue Characterization" into "Infarct")
Delete a module with the Delete button (bottom right)

Automate protocol selection: If you are using standardized image acquisition protocols, you can link your cvi42 protocol to the
scanning protocol. Open a standard e.g. AMI sequence, set up a post-processing protocol, open the menu and choose "typical".
The next time you open an AMI sequence that exact protocol with all the defined pre-sets will pop up

Reset typical studies. This removes all recorded study characteristics for the respective protocol and allows to start
selecting typical studies from scratch

Save the protocol by clicking on the floppy-disk next to the protocol name

10.The protocol can be “Set to Default” in the dropdown menu.

4.2 CMR Essentials and CMR Advanced Protocols

The tools displayed by default on the modules of the CMR Essentials protocol were reduced to the essential ones, typically used in the
clinical workflows. The user can always add or remove tools to the modules and save the changes to the protocol. Click on the “Edit

Protocol Step” , make the desired changes, click again on "Edit Protocol Step” to exit editing mode, and save the changes by

clicking on "Save Current Protocol” ﬂ

The first time a user saves changes to the global/system-wide CMR Essentials or CMR Advanced protocols, a new user-specific CMR
Essentials or CMR Advanced is created and named as follows: CMR Essentials [username] or CMR Advanced [username].
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4.3 Customize Tools and Working Modules

select youritéférred buttons, viewports, thresholds aid/or analysis

In the protocol list, select the module you would like to customize
Click on the wrench (bottom left)

3. Everything highlighted in green can be turned on or off. Click the small circular offbutton in the right lower corner of the

frame. They will be hidden in all your protocols
De-activated functionality is highlighted by a purple frame

5. To reactivate click on the X

6. To return to default click B

7. Save your selection by clicking the wrench again

4.4 Configuring Client Language

(@ Preferences X

Appearance

Default - System Language

Font

N MS shell Dig 2 Change
Reporting

Contours

4D Viewer Language Selection

Default - System Language

Startup View

Start Full Screen
Use Multiple Screens
Muftip polski
portugués
Smart Series Handling .
portugués europeu

¥ Auto-loading and auto-contouring

Enable Smart Series Sorting

Start Module
Viewer
Patient Data Metric
-

»

Reset to Default Set as Default 0K Cancel

From a specified list, each user can select their preferred language for the cvid2 client user interface.
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To configure the language the user interface:

1. Click Preferences -> Appearance.

2. Select the Language Selection dropdown list and select the desired langauge.
3. Click OK to save the language preference.

4. A warning message will be displayed , indicating that the cvi42 client must be restart in order for the language settings to applied.
Click OK.

& IMPORTANT: To apply the language settings the cvi42 client must be restarted.

5. Restart the cvi42 client. Once restarted the cvid2 client login screen will be displayed in the users preferred language.

& IMPORTANT: If no language has been configured the cvi42 user interface will be
displayed in the OS Regional Language.

4.5 Configuring Smart Series Handling

Each user can enable/disable the Smart Series Handling functionality. Smart Series Handling is used to automate some workflow steps
in order to speed up analysis. This feature will identify each series in the selected study, auto-load the appropriate series into the
proper module frames, and in some cases, identify and segment contours.

If Auto-loading and auto-contouring is enabled, the auto-classified series will be auto-loaded into the following modules:

e Function|SAX Module

e Function|Biplanar LAX Module
e Function|Radial LAX Module

e Strain

e Tissue: Signal Intensity

Additionally the auto-loaded series will be auto-contoured on Function | SAX Module

Smart Series Sorting is used to identify appropriate series that can be loaded into the current Module, and mark suitable series in the
Series Thumbnails overview with a green checkmark. Series that are unsuitable are marked with red crosses.

To configure Smart Series Handling:
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& Preferences

Font

Ms Shell Dig 2
Strain
Image Database

ation Default - System Language

Startup View

Start F

Smart Series Handling

Start Module
Viewer
Patient Data Metric
-

[3

Reset to Default Set as Default OK  Cancel

1. Click Preferences -> Appearance.
2. Inthe Smart Series Handling section there are two options: 1) Auto Load Series in Modules and 2) Enable Smart Series Sorting
3. Add checkmarks for the desired feature(s) to be enabled.

4. Click OK to save the configuration.

& IMPORTANT: By default Auto Load series in Modules is enabled and Smart Series
Sorting is disabled.

4.6 Crash Reporter

The Crash Reporter is a feature designed to capture crash reports and other relevant details from software applications, as well as the
machines running them. This information is used to improve software quality by understanding the nature of any unexpected problems
that might occur during deployment.

This system is currently available for Windows only.

When a software crash occurs on a cvi42 Client instance, the following dialog should appear:
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) Cwid2 - Crash Reporter *

We apologize for the inconvenience.

Cwi42 has quit unexpectedly,

A Crash Report is being collected, which contains information useful
for our team to address the issue, This data is collected locally within
the fadility, and will not be sent externally unless done so
intentionally by the facdility's Cvi42 server administratar.,

Please describe the events just prior to this dialog appearing:

I Accept I

& IMPORTANT: All data collected remains within the local network between the cvi42
Client machines and the cvi42 Server.

As an administrator, the Crash Reporter system can be enabled as follows:
. Click Preferences -> Config, (Or press F12).
. Click the Crash Reporting tab.

. Check the Enable Crash Reporting checkbox.

. Select a dedicated Upload Port that will always be available on the Server machine (0-65535).

& IMPORTANT: Ensure that a firewall on the Server machine is not blocking this port,
otherwise Crash Reports will not be collected.

. Restart all instances of CVI42 Server and CVI42 Client.

March 2022 14



w! Preferences

A0 Viewer

Strain

Image Database
onymization

Metwork

License

Server Admin

World
Housekeeping

Server-side Processing

Crash Reporting

Reset to Default Set

March 2022
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¥ Enable Crash Reporting
|_||:|||:|E|l:| URL

L p | [af=] |:| Paort 8080

0K Cancel
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5 Viewing

5.1 View Ports - Overview
5.2 Image Editing, Viewer Controls
53 Additional Viewing

5.3.1 Floating Viewer

5.1 View Ports - Overview

Each module provides viewer frames for image post-processing.
The frames are tagged and prepared for specific image sets (e.g. T2-weighted images)

ol " @ | ] ge B
Result Frame * "1965-05-20
2013-04-1;

Primary Study

2420 g
s81g
4dag
50.96 mi

SIice/Phae Grid Orientation 3D Mesh Model
=

a«

Use Basal and Apical Gap for Volume Caloulation 7]

Save workspace done. DB Tasks: 0 Free Space: 494.22 GB Seats Left: 0 Connected to 127.0.0.1:49617
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5.2 Image Editing, Viewer Controls

ICON FUNCTION MOUSE CLICKS ALTERNATIVE
Windowing pre-sets: keyboard
Push mouse wheel and drag keys 1-2-3-0
@ Windowing Auto adjust: double-click Windowing pre-sets: context
MMB Holding shift-key+LM8 menu .D.eﬂne your own pre-set
via Editin the context menu
and drag
iﬂ? Panning Hold LMB down and pan
o Move cursor to the right frame
|‘~?| Zooming Scroll mouse wheel border until symbol appears; LMB
drag up/down Context menu:
Image/Auto adjust Zoom
m Cine mode Spacebar
o Navigation Open on-screen navigation buttons

Scroll through
phases/slices and
series

Hold the shift-key and scroll the
mouse wheel

Keyboard arrow keys
Customize your mouse wheel:
Preferences/Viewer/Mouse
Wheel function

5.3 Additional Viewer

5.3.1 Floating Viewer

¢ Located underneath the thumbnail panel, is an additional detachable
viewer that can be undocked and changed in size. It will stay
on-screen even when switching to a different module.

. EExpand/Collapse Viewer: Select an imagevia
drag-and-drop from the thumbnail panel

. @ Provides a cross reference

March 2022
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6 Contour Drawing, Labeling and Measurement Tools

6.1 Manual Contouring
6.1.2 Manual Contour Definition
6.1.3 Using a Selected Drawing Mode (e.g. by setting points)
6.1.4 Semiautomatic Contour Detection
6.1.5 Automatic Contour Detection
6.1.6 Contour Saving and Deleting

SAX3D Stack LV Function
EDV: 216 ml

ESV: 177 ml

sv: 39 ml

EF: 17.9%

Selected contour: CO: 2479.8 ml/min
(s H —-_—

I-th | ig hted i 1 HR: 64.3/min

Mhun Mace Miser: 378 n

white square in the* Disable Warr:ing Messages
Reference
center SRR

¢ Drawing tools are in the top toolbar or the on-screen pencil box

o Tooltip: All buttons show a brief description on mouse hover

6.1 Manual Contouring

Some tools are hidden by default (as shown below in pink - See Chapter 2) The

toolbar is sorted into tool-sets:

For the left heart chambers

For the right heart chambers

/ | Buttons with a small white triangle indicate that there are more options provided:
S8 Click and hold the LMB for displaying more options

To select, drag the cursor to the desired function and release the mouse button
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6.1.2 Manual Contour Definition

1. Select a tool with a LMB click

2. To draw, click and hold the left mouse button

3. To switch to another tool, simply click on the newtool

4. To drop the tool, double click LMB anywhere within the frame or click ESC
5

. The mouse cursor will display the tool that is active

6.1.3 Using a Selected Drawing Mode (e.g. by setting points)

1. @ Select a contour (e.g. endocardial)

2. Open the pop-up menu and select the drawing mode:

4
Freehand: default

s

Click-Draw-Contour: sets a series of points for edge definition

@

Threshold segmentation: allows to define borders by dragging with the LMB downwards and sideways until you have found
the threshold that best defines your border

Q

Nudge Contour: allows to drag part of the contour in a defined direction

“A

Push Contour: Shape the contour by pushing the circle

3. Switch back to the freehand mode
4. The selected drawing mode is displayed on the lower right corner of the frame
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6.1.4 Semiautomatic Contour Detection

1. Target your area of analysis (LV or RV) by centering the small yellow circle (target point) in the respective chamber cavity.
Therefore, drag the image and not the yellow point.

2. Click the button once to apply a contour detection

3. Click and hold to adjust

6.1.5 Automatic Contour Detection

ED/ES Phase Phase

ORON:

For automatic contouring based on deep learning please refer to the respective modules.
6.1.6 Contour Saving and Deleting

Contour Saving

e Contours are saved automatically

Contour Deletion

¢ Delete or backspace key

e Context menu

e Shortcut keys (listed in the context menu)

Note: A warning message will be displayed in the results frame (and the exported reports), if:

¢ Only one phase has been evaluated
e The number of evaluated slices differ between systole and diastole
e Less than 3 slices are used for calculations

At the readers’ discretion, warning messages can be turned off. They will re-appear after contour alteration.

WARNING: Automatic Contour Detection
The automatic contour detection provides an initial assumption of contour definitions. It is the
responsibility of the user to verify and correct the results.

March 2022 20



User Manual
Version 5.14

7 Workspaces

7.1 Workspace Menu

By default, drawn contours are automatically saved and will be reloaded when the patient study is reopened. In addition, the user has
the option to:

e Load Workspace: Loads a workspace that has been previously stored in a location other than the default location. (“Save

Workspace As” option)
e Save Workspace: Saves a newly created or updated workspace in the defaultlocation
e Save Workspace As. Saves the workspace to a different location
e Load Workspace DICOM. Loads a workspace that has been previously created as a DICOM Secondary Capture
e Save Workspace DICOM: Saves the current workspace as a DICOM Secondary Capture and appends it as an image to the series
e /mport Workspace: Imports a workspace from a local filesystem
e Export Workspace: Exports a workspace from a local filesystem
e Reset Workspace: Deletes all drawn contours in the current patient study, and clears all frames

e Close Stuady
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8 Patient Data Module

WARNING: Patient Data

The displayed study/patient data is initially derived from the DICOM information if available. Note
that editing these values affect the calculations of all modules. It is the responsibility of the user to
verify the data before releasing final results.

Note: To change from metric to imperial units go to Preferences>Appearance>Patient Data Metric

8.1 Edit Patient Data

1. Edit patient related data necessary for calculation, documentation and reporting

N

Enter patient related comments

3. Create a Case Review Presentatiorn. Select your image for review via context menu, Add Current Series to Case Review or 38R.

e

Present Your Case Review: Go to Overview and select Case Reviewin the Filter

Note: The software retrieves the heart rate from the first image of a series. A heart rate over 250 bpm will not be displayed. The
value remains at 250 bpm.
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9 Report Module

9.1 Customize Logo and Header
9.2 Create a Report

93 Update the Report

9.4 Configure Export Options
9.5 Show/Hide Report Fields

9.6 Delete Report

9.1 Customize Logo and Header

To create the first header, simply type your address and upload a logo. This header will be set for all reports. To support multiple
headers, or to select a banner logo, Click on “+New".

e Select system (admin only) or User specific header.

e Enter a “Preset Name” for the header.

e Select Logo or Custom header (l.e. for a banner style header).
e Check “Set as My Default” to set as a default.

e Save.

Laboratory name...

Location...

Type of Facility...

9 Address...

@ Accreditation Entity...
Accreditation Status...

% Phore...
o System Default $ Set as My Default @ Logo ~ Custom Header
g0

The saved header will now be available for reports. Preset headers can be selected using the first drop down “Presets”.

Laboratory name...
Location...
Type of Facility...
B ¢ Address...
clic I = @ Accreditation Entity...
CARDIDVARE AR Accreditation Status...
1508px & Phone...

z

Logo Presets; [System Default] Default 3 m

[System Default] Default
[System Header] test
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Only users with the system admin role can add system headers.

Users with reporting permissions can create their own headers.

User specific headers cannot be shared with other users.

A user can select that their own header is used as a default over the system default

9.2 Create a Report

e Add to report will transfer analyses and measurements to the report module

# EditMode S Print Preview

User Manual
Version 5.14

o The report will open in edit mode initially, print preview mode can be toggled on/off but editing is not possible

in this mode.

e If gender and birthdate are present, normal values will be classified

D CCEEEED IR G

X GLOBAL LV ASSESSMENT

NAME VALUE
LVEDV: 140 ml
LVESV 71 mi[16-64] )
LVSV: 69 ml
LVEF: 50 %[57 - 811{)
Lvco: 4.5 I/min
LvCE: 1.8 I/min/m2 [>= 2.50] ()
LV MASS: _148 gis4-1301{)
HEART RATE: ﬂ
LVESWS: 103N/m2
GLOBAL PEAK WALL THICKNESS: 19.12 mm
METHOD: SAX3D Stack ¢—
1
=m

VALUE / HEIGHT
93.33 ml/m

47.09 ml/m[11-39] ()
46.24 ml/m

98.86 g/m[35 - 741{)

VALUE/ BSA

56 ml/mz2
28.26 ml/m2
27.74 ml/m2 [35-67]1 ()

59.31 g/m2

Images collected during the analysis are available in the Image tab and may be added by drag-and-drop into

designated “—Drag Image Here—"areas

March 2022

24



User Manual
Version 5.14

ta Report

D CCEIEmED Rzt Garrs it epr

X GLOBAL LV ASSESSMENT
NAME VALUE VALUE / HEIGHT VALUE / BSA
LVEDV: _140 mi 93.33 ml/m 56 ml/m2
LVESV _71_mi[16-64]1 () 47.09 ml/m[11-39] ) 28.26 ml/m2
LVsV: 69 ml 46.24 ml/m 27.74 ml/m2 [35 - 671 )
LVEF: 50 %[57 - 811 ()
Lvco: 45 I/min
LVCE: 1.8 I/min/mz [>= 2.50] ()
LV MASS 148 g[54-130]0) 98.86 g/m(35 - 741 () 59.31 g/m2
HEART RATE: ﬂ
LVESWS: 103N/m2
GLOBAL PEAK WALL THICKNESS: 19.12 mm
METHOD: SAX3D Stack ¢—
T EELEEEEE L PP
=m
X GLOBAL RV ASSESSMENT
NAME VALUE VALUE / HEIGHT VALUE / BSA
RVEDV 146 mi 97.35 mi/m 58.41 ml/m?
RVESV 78 mi 51.8 mi/m 31.08 ml/m? S et sty RS
e 94.1 mm (AHA)
RVSV 68 ml 45.55 mlfm 27.33ml/m? [40 - 68] U
RVEF 47 %[50 - 78] ()
RVCO 4.4 1/min
| 2 Add Images
RVCI 1.8 /min

e Add Images. Additional images (e.g. polar maps), can be exported to the desktop and imported into the image pane via the
Add Images at the bottom of the image pane

¢ Image captions can be edited from within the image pane, or inline in the report, by clicking on the text directly below the
image

¢ Deleting an image from the report section will return the image to the Image pane

1. Review the report, add findings and write the summary

2. Generate a final report. Once a report has been finalized, a .pdf of this report is stored in
settings pane, under History

3. Once the report is done go to Exportand select the output format. The selected |
output format will be remembered for future reports
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9.3 Update the Report

e Update before finalization, after contour corrections or recalculations: In the module click Add to Report. The report
should automatically update, it might take a few seconds.

¢ Update after finalizing the report: Do the same as above and click create addendum.
Note: Any finalized reports or addendums will have a pdf stored under settings pane, History.

9.4 Configure Export Options

Click the configuration button (gear icon) to set your Export Preferences:

PDF, DICOM

9.5 Show/Hide Report Fields

From the drop-down, select what you would like to edit:

e Exarm. allows to hide sections for the current report (Note that this is the only mode available to
non-administrative users and will be used by default)

@
Exam

e Protocol: available to administrators, this mode will save the selection to the current protocol Protocol

1. Click the eye icon and toggle the field-visibility switch to hide/show report fields. Fields highlighted in red will be hidden from
the onscreen and printed/exported reports. Fields highlighted in beige will be visible

2. Click the eye icon again to return to report editing mode
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[ §1.2.276.0.7230010.3.1.2.0.363.1455631158.643217 4D

“EMPTY— Patient ID @ L7 patent D l o]
Prior Name —EMPTY— Ethnicity —EMPTY— @ Jooonce CEMPTY— @D
Gender Female Blood Pressure —EMPTY— / — [P te 22 Mar 1972 (48
EMPTY-—- @ yrs)
O |
[rear Rate | (B 000 © i (K [0 ©]

T— Iss.s:r

Risk Factors I»—EMPTY——
I--EMPW—--

STUDYi i

.50 (M csteller --EMPTY---
Formula)

[ o]
—EMPTY--- argles “EMPTY--
o ©

I--EMPTY—-- ©

I o| Jy Date 17 Mar 2020 vk ©]
Foferring Physician J--EMPTY--- lodality MR ¢+ ©
how Address
[ o]
Protocol Name valve Dis3 @D y —-EMPTY--- -EMPTY--
O
SCANNER
[venifacor Feves  © | © JFerial Numbe: “EMPTY—__ @D |
Software Platform ngo MR B15 Sequences —EMPTY--- OI‘-“'V_\;;"L'.*,_-_‘; -EMPTY— D
O
JField Strengt —EMPTY— @ |

STRESS INFORMATION

I»Empw_- © I ess P
CONTRAST

| Py | YT | yProweyey | rTyr= o |

I--EMPTY—-- ©

9.6 Delete Report

To start with a new report, use the delete report option and the software will create a new report.

/& Settings

] SECTIONS
HIST
FULL HISTORY

ADMIN

DELETE REPORT
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10 Series Overview

10.1 Series Overview
10.1.1 How to Open a Series in One of the Analysis Module
10.2 Series Composer

Intended use:

* Get a quick, in-depth overview of sequences and images
e Choosing image/ series for evaluation

e Series Composer sub-unit allows for recomposing studies

If Smart Series Sorting is enabled, cvi42 will identify appropriate series that can be loaded into the current module. Suitable series are
marked in the Series Thumbnails overview with green checkmarks. Series that are deteremined to be unsuitable are marked with red
crosses and cannot be loaded into the current module.

10.1 Series Overview

Use PgUp/PgDown to navigate to the next/previous series in slideshow mode
10.1.1 How to Open a Series in One of the Analysis Mode

1. Drag and drop it into one of the modules in the module pane

or

2. Open the context menu with a right mouse button (RMB) click and select the module from here

10.2 Series Composer

The Series composer allows to generate new manually composed series.
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/ Series Composer

Composer Browser
phase 1

phase 1
%‘f L

Browser

Composer

Primary Stucy

1 < lombi 12-14)/1, 4(combi 15-12)/1, ST1/1  gaciaain
s | %
) ,) X - 3

4
New series 7 Selectserles

%

DB Tasks: 0 Connected to 127.0.0.1:49697|

1. Drag a series to the Browser, choose slices or phases and drag them into the composer
2. A complete series can be dragged directly to the composer

3. For sequence information (e.g. trigger time or slice location) hover over animage

In the Composer select the phase/slice or series and use the context menu to remove, insert or sortimages
5. Click Applyto assemble the newly composed series and name it. The lower window provides a showcase for newly composed series

6. A newly composed series will automatically be appended to the list of series. Manually composed series can be
identified by their tag (e.g. 28 (manual 9/1/1)

7. Rename and remove manual series from the study with RMB on the manual series in the thumbnail preview pane.
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11 Study Viewer Module

111 Custom Measurements
11.2 Compare Follow-up Scans

o [ e o

e
2015-03-13

Primary Study Opent < b

-Da

Options
¥ Enable Auto Label Pop-up

DB Tasks: 0 Free Space: 534.06 GB Seats Left: 0 Connected to 127.0.0.1:49676]

Intended use:

¢ View and compare multiple sequences next to each other

¢ View and compare multiple scans of one patient next to each other
¢ Perform and automatically capture measurements

e Add contour labels and annotations

¢ Add comments/findings that will be pushed to the report Findings section

When using the Study Viewer Module, if “Auto Load Series in Module” is enabled, cvi42 will auto-load an appropriate SAX CINE series
into the first viewer frame and appropriate LAX CINE series will be auto-loaded into the subsequent frames.
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¢ Open the measurement capture pane

e Perform measurement

e Label the contour

¢ Image and measurement will be captured automaticallyin
the pane to the right

Select contour label

k

v User-specific
Ao regurgitation
HW
Vs
Jet Ao regurg
LGE

e Click the small camera to
e Send captures to the report, export or save them

¢ Optionally add a caption

i) Choose Capture|s)

e Add Comment and click enter. Comments will be listed
underneath the captures. After adding them to thereport,
they will show in the findings section
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11.2 Compare Follow-up Scans

o Click Open Secondary Study in the thumbnail pane

e Select a Filter and type an identifier

o Click on the tabs and drag series in the viewer frame

Patient Nama
Patient Id

Study Date
Gender

Date of Birth
Madality

Study Description
ALL STUDIES

LRk FEOTONNFL - Cora Catovasouisr magng - kmn

¢ The secondary series will be marked by a greenframe

M
E15-93-13

e Click the ‘X' to unload the series

e It is possible to do a measurement on thesecondary
series, but they will not be captured
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12 Multiplanar Reformatting

12.1 Double Oblique
12.1.1 Navigation
12.1.1.1 Crosshair Navigation
12.1.1.2 Adjust the Slab-Thickness
12.1.2 Reporting and Saving of Image Captures and Measurements
12.1.2.1 How to Use Multi-Frame Screen Capture (top toolbar)
12.1.2.2 How to Save Measurement Captures
12.2 Navigation Tab

Intended use:
Reconstruct a slice in any position and orientation through the 3D Volume.

The MPR Module provides 2 tabs:

Double Oblique

12.1 Double Oblique

12.1.1 Navigation
By default, a mouse drag in the view port slices through the volume. Alternatively,
click the arrow keys.

s

Ll Use the toolbar button to toggle between panning and slice navigation.

Alternatively press the Ctrl (command) key to switch to panning.

12.1.1.1 Crosshair Navigation

e Two color-coded orthogonal crosshairs within a viewport correspond to the frame with the same color

¢ Drag the center of the crosshairs to reposition the MPR center. Alternatively, click in a region of interest within the
Reference Viewer

¢ Dragging a crosshair on a triangle will rotate around the MPR center, the lines will always stay orthogonal to each other

¢ Dragging a crosshair close to the center allows to rotate, and close to the end allows to move it in a vertical/horizontal
direction.
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¢ This behaviour will be indicated by icons when hovering over the line
e To move the crosshairs individually, open the context menu and select Rotate /ndividual Plane

¢ Dragging on a square will adjust the slab thickness

12.1.1.2 Adjust the Slab-Thickness

¢ A square icon next to the crosshairs allows to change the slab thickness by dragging the square

¢ Another option to change the slab thickness is the slab-thickness scroll bar (see screenshot): Dragging the scroll bar with
¢ LMB increases/decreases the slab thickness using the smallest amount of data increment available for the loaded volume

12.1.2 Reporting and Saving of Image Captures and Measurements

12.1.2.1 How to use Multi-Frame Screen Capture (top toolbar)

Add single or multiple images of the current layout to your report.

1. Multi-Frame Screen Caplures (F8)| Click the icon in the top tool bar

To add images click Select Al/or select single images
SelectAll ¥ Display Screen Tags| Select All  [Display Screen Tags

Other options are Export As Files and Save As DICOM *ppm

Finally, click the Add to Report button *tiff ; “ ; ‘
. . *xbm

Images will show up in the report

Choose between displaying or hiding Screen Tags

Optionally enter a comment

N o »nw AW
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12.1.2.2 How to Save Measurement Captures

Add captures to the report.
1. As soon as you have done a measurement the capture will show up in the panel as Untitled

2. Drag a label on the capture

(O]
- Click the small camera in the panel to add the capture to the report

4. The captures are part of the workspace and can be reviewed by clicking on the capture

5. Labels will be “auto” saved alongside with the current workflow protocol per user

12.2 Navigation Tab

1. Select the MPR viewer Frame and click the Navigation sub-module button

2. Move the MPR center by clicking in your ROI

w

Slice Navigation: left mouse drag or by dragging the slice navigation slider

E Toggle on Rotate Imageto freely rotate with a mouse drag within the circle

4

5. When in Slice Navigation, you can still freely navigate initiating your mouse drag in the shaded area, of thecircle

6. Hold the center of rotation during free-form navigation: Click the "+" at around 11 o'clock or use the modifier key"Shift"
7

. When your mouse wheel is set to Slice Navigation (Preference->Viewer->Mouse Wheel Function) it is possible to

accelerate slice navigation by holding down the Ctrl/CMD key

March 2022
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134D Viewer

13.1 Edit
13.1.1 Measurement Option
13.1.2 Segmentation
13.1.2.1 How to Do an Automatic Segmentation
13.1.2.2 How to Use Clipping and Cropping
13.2 Color

This viewer is designed to analyze 3D and 4D data such as MR and CT (cvi42 only) angiography. The 4D

Viewer module provides 2 sub-modules: £ditand Color

DB Tasks: 0 Free Space: 20.66 GB Soats Left: 0 Connected to 127.0.0.1 49657

13.1 Edit

¢ Drag a 3D, 4D or stacked 2D image data set into the viewer frame.

¢ The right-side panel offers different rendering options as well as a Cutaway View, to scroll through a volume in this view press Ctrl+Alt
and drag the LMB.

13.1.1 Measurement Option

® Measurementis an option that can be found in the context menu.
o It allows to set a marker which will indicate the position within the volume that can be viewed across pages and

modules. Marker points are automatically saved to a workspace
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13.1.2 Segmentation
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13.1.2.1 How to Do an Automatic Segmentation

e Select the Region of Interest

e Select one of four options

ROI-Heart:

¢ The heart will be segmented automatically

ROI - User defined:

e Activate the Cutaway button (former View Clip)

e Activate the 3D Region Grow Clip

e Point the cursor in the middle of your ROl anddrag

e When you are done, go to the clipping pane andclick
Keep

Keep (K)

Delete (D)

Continue clicking on the button to expand
clipping region.

e Turn off the grow button

¢ Optionally, add a background:

Context Menu>Rendering>Background

ROI-LV:

e Repeat steps 1-6
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¢ No Region of Interest

e Will display the original volume

13.1.2.2 How to Use Clipping and Cropping

1. Select the tool from the tool bar and select a drawing mode from the tool pop-up menu (default=freehand)
2. . Cut: Drag the mouse cursor to encircle structures you would like to remove
3. . Crop: Drag the mouse cursor to encircle things you would like to keep

4, E Grow. Move the cursor over the region of interest. A black dot will indicate the software has detected a structure that
can be segmented. A red square will appear over a structure that has already been segmented. Dragging the cursor downwards
will define the region of interest according to the Sl threshold. Dragging the cursor sideways will increase the threshold, taking
more Sl into account.

5. Torotate @ or pan @ the volume while in clipping mode, move the mouse over the icons and drag

13.2 Color

e Ambient Light: simulates surrounding light

o Diffuse Light: light that reflects into all directions

e Specular Light: simulates the light reflection on the surface depending on the vantage point
¢ Shininess: increases the highlights

Color Schemes: cvi42 provides 6 predefined color schemes (vascular 1-6) and 2 custom schemes
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14 Flow| 2D

14.1 Flow Quantification
14.1.1 How to Do a Flow Analysis
14.1.2 How to Do a Flow Correction
14.1.3 How to Display Flow Curves

User Manual
Version 5.14

Flow analysis (Only through plane velocity encoding) Intended use:

o Color-coded flow display with semiautomatic contour detection,
synchronization and forwarding Magnitude

e Automatic calculations of flow parameter

¢ Shunt assessment (Qp/Qs)

The Flow1/Systemic Flow, Flow2/Pulmonary Flow and Comparison tabs
are located at the top of the module

14.1 Flow Quantification

14.1.1 How to Do a Flow Analysis
1.

- For color encoding click on the 7Toggle Flow Overlay button

2. To reduce noise, the threshold color overlay can be adjusted;

3. @ Define the vessel border

4. Label the contour

Magnitude

)
5. mmmm» Forward the contour. The automatic contour detection will grow the contour towards the vessel borders based on the

information from all phases. It also forwards the contours to all phases
.u
|oe

s

akise: <2tidzns

6. Scroll through phases to ensure the contours are correct
7. Add to Report: Flow assessments of different series have to beadded

individually to the report

14.1.2 How to Do a Flow Correction

When clicking on “Apply” in the Background Correction options, a static tissue mask offset correction is automatically applied. The
“Settings” are automatically displayed, so that the user can check and edit the correction that has been applied. Click again on “Settings"”

to hide the settings panel.
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Background correction options:
+ Offset Correction: Define Static Tissue mask (yellow) with the slider. Manually exclude regions that should not be part of the static

tissue mask, e.g. spatial aliasing, using the “Erase Mask" tool
« Phantom Correction: Drag the phantom image in the box
« Background Correction (BC): Click on BC, draw and forward (use context menu command) a ROl in an area with no flow

Anti-aliasing shall be applied as the last step of the flow analysis (after ROl drawing and correction, and after background corrections).

14.1.3 How to Display Flow Curves

Flow

Flow mifs
200

Trigg

Invert Results  Min/Max Phase Shift

11 Px 1 =

1. Use the color-coded checkbox to toggle flow curves on/off
2. Invert Results in case of wrong encoding directions
3. Shift the curve on the time axis for better viewing

4. Adjust the triangles on the bottom of the graph to calculate flow within a set time range (inside ruler)

5. Hover over a data point to view the numbers

6. A right mouse click in the graph opens a context menu, that offers several display options and an option to export the flow

curves

7. =@ Add to report. Flow assessments of different series have to be added individually to the report.
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15 LV/RV Function Modules
15.1 Function | Biplanar LAX Module

15.1.1 How to Do Biplanar LV Function and Volume Analysis

15.1.2 How to Do Automated Atrial Volumetry
15.2 Function | Radial LAX Module

15.2.1 How to Do LV Function with Multiple Radial Long Axis

15.2.2 How to Create a Ventricular Volume/mass Curve
15.3 Function | SAX Module

15.3.1 Short 3D Interface

15.3.1.1 Thumbnail Grid

15.4 Global LV function and volume analysis

15.4.1 How to Do Fully Automatic LV/RV Segmentation

15.4.2 How to Do a Mitral/tricuspid Valve Plane Correction

15.4.3 How to Do Manual Phase Shifting Per Slice

15.4.4 How to in/exclude Papillary Muscles

15.4.5 How to Create and Display a Volume Curve

15.4.6 How to Do a Regional Wall Motion Analysis

15.4.7 How to Do Atrial Volumetry

15.4.7.1 How to Do Atrial Volumetry in Short/Long Axis Orientation
15.1 Function | Biplanar LAX Module
Intended use:
¢ LV function analysis biplanar in 2CV and 4CV or triplanar by adding a short axis view
e Atrial volumetry in one or 2 planes
¢ Cardiac valve displacement (MAPSE/TAPSE assessment, longitudinal atrial and ventricular function)
A WARNING: Longitudinal atrial and ventricular function are intended for research purposes only.
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WARNING: Bi/Triplanar

For the calculations, the diastolic and systolic phase are assumed to be in the same phase of
the cardiac cycle in all three views. The volume calculation is done per phase. The smallest
volume is assumed to be the systolic volume and the largest volume is assumed to be the
diastolic volume. In case a volume can be calculated for one phase only, ESV and EDV will be
displayed as equal and no calculations will be performed for derived parameters such as
ejection fraction.

Endocardial contours must always be on the inside of the epicardial contour, does not check
for that.

Calculations in cvi42 are performed based on the current state of contour definition and image
selection. For every change the calculations are updated immediately. It is the responsibility of
the user to decide whether the stage of contour definitions reflects the intended measurement
task.

When using the Function|Biplanar LAX Module, if “Auto Load Series in Module” is enabled, cvi42 will auto-load an appropriate 2CV LAX
CINE series into the first viewer frame and appropriate 4CV LAX CINE series into the subsequent frame.

15.1.1 How to do Biplanar LAX Automatic Contour Detection
e There are two Al options. The first one will detect LV, LA and RA contours on all phases of the selected 2CV 